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(54) Forming a head on carbonated beverages ultrasonically 

|(57) In order to form or enlarge the head on a carbonated beverage such as beer when it is dispensed, at least a 
i««r+5«ri «f i^ho h*»v/orano ic siihipcted to ultrasonic vibration. This vibration causes dissolved gas to cpmajoutof 



portion of the beverage is subjected to ultrasonic vibration. This vibration causes dissolved gas 1 
solution. The frequency of vibration may be betw/een 20 and 50 kHz. In one practical a ir ang emern^^ 

^^^l^^l arrangement beer flows to a dispense tap 
through a bore In a block connected to a similar transducer. When the tap is opened a timer starts to operate. At 
predetermined time intervals the transducer is operated for predetermined time periods, each lasting about one or 
two seconds. Alternatively the duration of the time intervals is controlled by a flow meter. 
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SPECIRCATION 

Carbonated beverages 

5 This invention relates to carbonated beverages, 
that is to beverages containing carbon dioxide in 
solution. Such beverages may contain another gas 
or other gases in addition to carbon dioxide. One 
such additional gas is nitrogen. Carbon dioxide 
10 may be generated in the beverage during its man- 
ufacture, as is the case in the brewing of beer, or it 
may be added to the beverage during or after 
manufacture, as for example in the case of soft 
drinlcs to which carbon dioxide is added shortly be- 
15 fore they are dispensed. 

It is desirable that many Wnds of carbonated 
beverages, particularly beers and those beer-like 
beverages that contain little or no alcohol, should 
be dispensed into a glass or other drinldng vessel 
20 and served or presented for consumption with a 
head of foam or froth. In the case of beer, deliber- 
ate steps are often taken to ensure that it is pre- 
sented for consumption with a good head. For 
example, beer may be dispensed into a glass from 
25 a dispense tap provided with a "sparkler" which 
disturbs the otherwise smooth flow of beer as it 
passes through the sparkler so as to encourage 
carbon dioxide that is dissolved in the beer to 
come out of solution and assist in the formation of 
30 a head. In other methods of dispensing beer from 
a keg or like bulk container a measure of beer is 
dispensed into a glass In two portions, one of 
which is in a relatively undisturbed state and the 
other of which is highly disturbed so as to form 
35 the major part of a head. None of those methods 
of encouraging the formation of a head on carbon- 
ated beverages is entirely satisfactory. The pres- 
ence of sparklers slows down the rate at which a 
beverage can be dispensed, while the use of a two- 
40 stage dispensing process either requires skill and 
experience or involves the use of relatively com- 
plex apparatus. An aim of the present invention, 
therefore, is to provide another method of encour- 
aging head-formation on carbonated beverages 
45 and which may be used alone or in conjunction 
with other methods. 

From one aspect the present invention consists 
in a method of dispensing a carbonated beverage 
in which method at least a portion of the beverage 
50 IS subjected to ultrasonic vibration which causes 
dissolved gas to come out of solution and thereby 
leads to the formation or enlargement of a head on 
the beverage. 
The carbonated beverage may be subjected to 
55 ultrasonic vibration after it has been introduced 
into a glass or other drinking vessel. Alternatively, 
or in addition, it may be subjected to ultrasonic vi- 
bration before it is introduced into a glass or other 
drinking vessel, in which case it is preferably sub- 
60 jected to the ultrasonic vibration as it is flowing on 
its way to the glass or other vessel. 

Where carbonated beverage is subjected to ultra- 
sonic vibration after it has been introduced into a 
glass or other drinking vessel, it is preferred to 
65 charge the vessel to the desired extent and then to 



subject the contents to the vibration, no more bev- 
erage being subsequently added. Nevertheless it 
would be possible to introduce a portion only of a 
fullmeasure of beverage into the vessel and to 
70 subject that portion alone to ultrasonic vibration 
before the remaining portion of the measure is 
added. In either method the vibration is preferably 
transmitted through the glass or other vessel so 
that nothing extaneous need touch the beverage in 
75 the glass or vessel. 

Where carbonated beverage is subjected to ultra- 
sonic vibration before it is introduced into a glass 
or other drinking vessel, the beverage is preferably 
caused to flow through a duct to a dispense outlet 
80 and to be subjected to ultrasonic vibration as it is 
flowing through the duct. 

In a preferred method of dispensing a quantity of 
carbonated beverage into a glass or other drinking 
vessel the quantity of beverage is caused to floW 
85 through a duct to a dispense outlet, and ultrasonic 
vibration is applied to the beverage in the duct 
while only part of that quantity is flowing through 
it The ultrasonic vibration may continue for the 
duration of a period or periods controlled by tim- 
90 ing means. Where, as is preferred, there are two or 
more such periods, the duration of the interval of 
time or the duration of each interval of time be- 
tween successive periods may also be controli€?d 
by timing means. Alternatively the Interval of time 
95 or each interval of time between successive pe- 
riods of ultrasonic vibration may be controlled by a 
flow meter responsive to the flow of the beverage. 
The duration of each period and/or each interval 
may be adjustable. The arrangement may be such 
100 that during dispense of a quantity of beverage 
there may be relatively short initial and terminal 
periods and at least one intermediate period dur- 
ing each of which beverage flowing through the 
duct is subjected to ultrasonic vibration. 
105 From another aspect the present invention con- 
sists in apparatus for use in dispensing a carbon- 
ated beverage comprising ultrasonic means for 
subjecting at least a portion of the beverage to ul- 
trasonic vibration and thereby causing dissolved 
110 gas to come out of solution and lead to the forma- 
tion or enlargement of a head on the beverage. 

The ultrasonic means may comprise an electri- 
cally powered ultrasonic transducer connected to a 
dish or other open-topped container. In use a glass 
115 or other drinking vessel 

beveraqe cacube^lacedbirijtl^^ontajner^g^^p 

cafrl^^E^cmJse^tooperate and bring about the 
formation or improvement of a head on the bever- 
120 age. The liquid in the container serves to assist in 
transmitting ultrasound from the transducer to the 
glass or other vessel. If desired the transducer, to- 
gether with a liquid container, if such is included, 
may be incorporated in or may be mounted on or 
125 near a bar counter so as to be readily accessible by 
someone dispensin g bevgrag eg^at the bar. The ap- 
paratus may include^^^^op|rative to enable 
the transducer to be operaterf-fbr no more than a 
predetermined period of time on each operation 
130 thereof. The duration of the period may be adjusta- 
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ble. 

In an alternative form of apparatus there Is dis- 
pense device with a duct through which beverage 
can pass to a dispense outlet, the ultrasonic means 
5 being operative to transmit ultrasonic vibrations 
into beverage flowing through the duct- The dis- 
pense device also preferably incorporates an on/off 
valve for controlling the supply of beverage, and 
this may be coupled to the ultrasonic means so 
10 that the ultrasonic means operates only when the 
valve is open. 

The apparatus may also include timing means 
operative to control the duration of the period or 
periods during which the ultrasonic means is oper- 
15 ative during dispense. The timing means may 
comprise clodc means operative to cause the ultra- 
sound means to operate for one or more periods 
of predetermined duration. The apparatus may in- 
clude a flow meter responsive to the flow of bever- 
20 age and operative to control the duration of the 
interval of time between the periods or between 
each successive pair of periods of operation of the 
ultrasonic means. In this way it is possible to en- 
sure that on average each volume of beverage that 
25 is dispensed is subjected to ultrasonic vibration for 
the same total period of time. 

There may also be an additional advantage in 
employing apparatus of the kind incorporating a 
duct through which the beverage flows and ultra- 
sonic means which transmits ultrasonic vibrations 
into beverage flowing through the duct. This is that 
vibrations generated by the ultrasonic means can 
serve to prevent the build up of deposits in the 
duct and in neighbouring ducts and can serve to 
35 clear or assist in clearing any such deposit that 
may have formed. In particular the vibrations can 
serve to prevent or reduce deposits of yeast and 
other solids which may otherwise be deposited 
from beer. 

Simple experiments can readily enable the most 
appropriate frequency, power and duration of the 
ultrasonic vibration for use in any particular cir- 
cumstances to be determined. It hasbeen found, 

however,_tfaa^^eq^Tf^ of^t^ftc^^gO^n^ 
^^^^^^^^^;^gr^^je^an^^ 

1fnethod§*&lr-tlll%iifcf wft^^ of tim- 

ing means to control the duration of two or more 

50 periods during which the ultrasonic means oper- 
ates, each period may last for a duration as short 
as one second or even less that one second. 

One particular form of apparatus embodying the 
present invention is intended for use in producing 

55 a head on beer or improving the head on beer. The 
apparatus comprises an electromagnetic trans- 
ducer mounted on the underside of a shallow 
metal dish. The apparatus is fitted into a bar 
counter with tiie rim of the dish flush with the sur- 
60 face of the counter. Operation of the transducer is 
controlled by a manually operable push-button 
which is located in a suitable position near the 
dish. In use beer from a keg or other bulk source is 
dispensed into a glass in such a manner that the 
65 beer is relatively undisturbed. The glass is then 



40 



placed in the dish, which contains a little water, 
and the push-button is depressed for a short while 
to cause the transducer to generate ultrasonic .vi- 
brations which are transmitted to the beer through 
70 the base of the dish, the water in the dish and 
through the base of the glass. It is found that the 
vibration causes carbon dioxide that was in solu-. 
tion in the beer to come out solution and to rise to 
tiie surface and form a good head on the beer. 
75 If desired the duration of the operation of the 
transducer may be determined by an adjustable 
electrically operated timer. 

In another form of apparatus embodying the 
present invention there is a beer dispense head of 
80 generally conventional form mounted on a bar and 
intended for use in dispensing beer from a keg or 
other bulk supply of beer. The head incorporates a 
dispense nozzle with an on/off valve at Its upper. 
Inlet end. The valve may be manually actuated or it 
85 may be actuated by a solenoid. Immediately up- 
stream of the vah/e is a metal block formed with a 
through bore which constitutes the duct referred to 
above. A beer supply pipe is connected to the inlet 
end of the bore. An ultrasonic transducer is con- 
90 nected to the block and serves to generate ultra- 
sonic vibrations which are transmitted through the 
block to beer flowing through the bore: The trans- 
ducer may be such as to vibrate the block in a di- 
rection transverse to the bore or parallel with the 
95 axis of the bore. In use the beer flowing through 
the bore is subjected to ultrasonic vibrations which 
cause dissolved carbon dioxide to come out of so- 
lution so that the beer is dispensed with a good 
head. 

100 Operation of the transducer may be started auto- 
matically in response to the valve being opened. It 
may continue until the valve is closed again but 
normally operation in that manner would lead to 
the production of an excessive amount of foam. It 
105 Is therefore preferred to provide an electronic timer 
which causes the transducer to operate for short 
periods while a measure of beer is dispensed; for 
example there may be one such period occurring 
at or shortly after the moment the vah^e is opened, 
110 another occurring shortly or immediately before 
the valve is closed and the third occurring at some 
intervening time. Each period may be of predeter- 
mined duration. Alternatively there may be a flow 
meter upstream of the block. In use the meter de- 
115 termines the volume of beer flowing through the 
bore in the block and is arranged to cause the 
transducer to operate in such a manner that during 
each dispensing operation beer flowing through 
the bore is intermrttentiy subjected to ultrasonic vi- 
120 bration, the total duration of such vibration being 
proportional to the total volume of beer dispensed. 
Preferably each period of ultrasonic the vibration is 
of unvarying duration, the duration of time interval 
between each such period and the next being con- 
125 trolled by the operation of the flow meter. Each 
such period of ultrasonic vibration may be of rela- 
tively short duration as compared with the dura- 
tion of a typical time interval between successive 
periods of vibration. The duration of each period of 
130 ultrasonic vibration may be adjustable. Moreover, 
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in addition or alternatively, the relationship be- 
tween the flow of beer and the duration of the time 
intervals between periods of ultrasonic vibration 
may also be adjustable. 

5 

CLAIMS 

1. A method of dispensing a carbonated bever- 
age in which method at least a portion of the bev- 

10 erage is subjected to ultrasonic vibration which 
causes dissolved gas to come out of solution and 
thereby leads to the formation or enlargement of a 
head on the beverage. 

2. A method according to claim 1 in which the 
15 carbonated beverage is subjected to ultrasonic vi- 
bration after it has been introduced Into a glass or 
other drinking vessel. 

3. A method according to claim 2 in which the 
ultrasonic vibration is transmitted through the 

20 glass or other vessel. 

4. A method according to any one of claims 1 
to 3 In which the carbonated beverage is subjected 
to ultrasonic vibration before it is introduced into a 
glass or other drinking vessel. 

25 5. A method according to claim 4 in which the 
carbonated beverage is subjected to the ultrasonic 
vibration as it is flowing on its way to the glass or 
other vessel. 

6. A method according to either of claims 4 and 
30 5 in which the beverage is caused to flow through 

a duct to a dispense outiet and to be subjected to 
ultrasonic vibration as it is flowing through the 
duct. 

7. A method according to claim 6 in which a 
35 quantity of carbonated beverage is dispensed into 

a glass or other drinking vessel, that quantity being 
caused to flow through said duct to said dispense 
outlet and ultrasonic vibration is applied to the 
beverage in the duct while only part of that quan- 
40 tity is flowing through it. 

8. A method according to claim 7 in which the 
ultrasonic vibration continues for the duration of a 
period or periods controlled by timing means. 

9. A method according to claim 8 in which 

45 there are two or more such periods and the dura- 
tion of the interval of time or the duration of each 
interval of time between successive periods is also 
controlled by timing means. 

10. A method according to claim 8 in which 
50 there are two or more such periods and the dura- 
tion of the interval of time or the duration of each 
Interval of time between successive periods is con- 
trolled by a flow meter responsive to the flow of 
the beverage, 

55 11. A method according to any one of the pre- 
ceding claims in which the frequency of the ultra- 
sonic vibration is in the range of 20 to 50 kHz. 

12. A method of dispensing beer substantially 
as hereinbefore described. 

60 13. Apparatus for use in dispensing a carbon- 
ated beverage comprising ultrasonic means for 
subjecting at least a portion of the beverage to ul- 
trasonic vibration and thereby causing dissolved 
gas to come out of solution and lead to the forma- 

65 tion or enlargement of a head on the beverage. 



14. Apparatus according to claim 13 in which 
the ultrasonic means comprises an electrically 
powered ultrasonic transducer connected to a dish 
or other open-topped container. 

70 15. Apparatus according to claim 13 in which 
there is a dispense device with a duct through 
which beverage can pass to a dispense outiet, the 
ultrasonic means being operative to transmit ultra- 
sonic vibrations into beverage flowing through the 

75 duct. 

16. Apparatus according to claim 15 in which 
the dispense device also incorporates an on/off 
valve for controlling the supply of beverage, and 
this dispense device is coupled to the ultrasonic 

80 means so that the ultrasonic means operates only 
when the valve is open. 

17. Apparatus according to either of claims 15 
and 16 which also includes timing means operative 
to control the duration of the period or periods 

85 during which the ultrasonic means is operative 
during dispense. 

18. Apparatus according to any one of claims 
13 to 17 in which the ultrasonic means is such that 
in operation it generates ultrasonic vibration at a 

90 frequency in the range 20 to 50 kHz. 

19. Apparatus for use in dispensing beer sub- 
stantially as hereinbefore described. 
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